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^-v: 1/ 



1 1 

m) 

f«l 5 5 0 nmUi5lt'2)f5^1M^^^^0 . 1 8 5 d B / k mJilT-C^ l9 . 
r^ftl 5 5 0 nmll43tt'6?^:R55-tS:7j>n 9 ± 1 p s n m • km-e^bl9x 
V^S 1 5 5 0 nmtli5tt^?feS^tS:^n-7'7&^^0. 0 0 6 ps/nm2 -km 

^-yjVij -J A c 1 5 3 0 n mJii.T'C^ ^ . 

iilS]^- K^tS:7&^' 0 . 1 p s / k ml/2 j^jLTt: ^) *) . 

-7> KW;l'mi2 OmmT'ffltf/i<h ^Offltfrn^Ji/n 0 d B/mJ^TT^*^ 

mmmiitmimmmA n i (7)^*^fiJ: i>±^^j:n<7)m^ n 2x-^^m2itmm 

^M^#*>(/An2/ >/ AnlA An2<0). -^'MlTj^'b •e*);!,^ 2 ffiit h . 

HUlB^ 2 Jt;SJ;fi|^MA n 2 O^^tlit J; < . ^-^m$^^ 1 JtiEBt»MA n 

1 <7)|fe*d-1itJ: 0 ^:^#'&:ft(7)^A n 3-e^)'2)S3JtTO^M=^^*>(/An3/ </ 
An2/. /AnS/ >/ Anl/. An3<0). Ht$7&^^c -C^^H 3 ^itt . 

n 2(Dm^m.^ 0 ^/h$'Sr:^<^1ifiA n 4 T'^^^ 4 Jtigg*lf^ll^it*> (/An4/ > 
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^-v: 2/ 



/ An3/. /An4/ </ An2/, An4<0)> :$^M575i^'d T'^b-S^ 4 flit ^ 
[If*:© 3] 

tulS^ 1 mit<D9m a tiiti"^ tufS^ 2 flJtO^Ml b <7)Jt^ b / a J: O^^stlB 
m 3 flitco^l-tl c «Oj:t^ c / a T&^Tffitr^ ^ <!: t-T^. 
1 . 2 0^b/^a^2. 0 0 
1. 4 4^c/a^4. 0 0 

2 ffitScCOTfc 7 T ^ /^~o 

[»*J^4] 

-0. l%<Anl<0% 

- 0 . 5 % ^ A n 2 ^ - 0 . 2 % 

- 0. 4%^ A n 3 ^ - 0. 1 % 

ttj fS^ 5 flit<7)^j.tl e t 4 «(7)^M1 d 1 0^<7)#M-e^ ^ p fS^ 5 fl 

Jt<7)e<7)il flulS^ 5 flit<7)^t.@ e 2 5 ;u m<7) ^§5-12/^ mOfEffl 

itmme] 

^ll^#-^(/An2/ >/ AnlA An2<0). ^V^:/)^ h T $> :h m 2 t ^ 
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^-v: 3/ 



mumzitmmmm^ n 2 <7)f§^fij; 19 ^/h^ < . 75^0 Htne^ 1 itmmm^A n 

i<7)^*tMJ; 19 i>±^^^n(7ym^ n 3-e*^ll3J:b®*ff^^^^^(/An3/ </ 
An2/, /An3/ >/ Anl/, An3<0). ^^'i-fl^^' c "C* ^ ^ 3 . 

H>rfS^3it;igfJf^MAn3(7)M*tfiiJ:0^±#<^ 75^0. HufE^2JtTO^MA 
n 2 0i^*t1BJ: «9 ^/h? ^:^<7)1i A n 4 -e*>^f^ 4 Jt/Sf/f^H^^f (/An4/ > 

/ AnS/. /An4/ </ An2/. An4<0). ^MIt^^' d "C^)^ ^ 4 ll^t i: . 
ByfE^4tt<7)j7f;ijtcff^^$tL> :5^<7)iStif^t;*t-r-5>JtiSJif^M>i^'0 

^^L. ISOOnmd. 3;«m) i5#i;;¥^tS:^^o, ^7 r ^ /^O^jS 

^ tf - h -^gg:J!^.*t#ii -7 ^ A i3 i x/y tfzity ymi: v^Jn L T Htrie^ - 

wSUmi - 4mmziSi'r:hy T 4 ^mm'C(Dr)V-r:::.^2.j^mCGe (mol%) Jfc 
^mc^ y^rtJ^Cp (mol%) ^rMl<7)mi^l-fz^t^^W^t-t:h^ 
^imM : -0. l<0.096xCGe-0.398XCF<0 
^2mM : -0.5^0.096XCGe-0.398XCF^-0.2 
l|3Mit : -0.4^0.096XCGe-0-398XCF^-0.1 
m^m^ : -0.5^0.096XCGe-0.398XCF^-0.2 

•7 y*^-^iPL. y';u-T-'^7A^^tJPL^v^ (CGe=0) -t^#mt1-'i>. It* 
[»*«8J 
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mm 2002-288914 



m^m 9 ] 

itf 2 ^it t^^-<§^2x-h^ ifrf i x^ix-ff^^ ^ ttTt itri i ^ 

:^r^X#:<7)^mic-^^L> t#'bn/c^2 *'^X • X- h^-^^^Sni^ LT>^f ^X 

itLxm2 ^'^^itiMfi^-r^ms urn t . 

fbLT^3^'^*'^X#:^fM-r^^4X^Ii:. 

HufB^5fW<h>^^-<|;^5X - h ^BuK^4XfI-e«$ti7t:m)fBll3^I'^ 

L r II 4 ^-g-:*'^ X#:5:ffM 4 ^-^^'^ X#:^^-7 T /^^^f ^ t- 'I) ^ 
5Xflt. 

t(rfS7ic:-7 T ^/s-Q:t^co— ^^^JD^ LT#.^?| LT^fc^ T /^■^?F^fiKi-'2.0 6 X# 

taiiEJjf 2003-3081333 



mM. 2002-288914 ^- v : 5/ 

[0 0 0 1] 

mmv ^m^^^ mmm±^Ai^m v >^ -r a , M^mmmit^ - f^i^ x x a ^> 

[0 0 0 21 

K7i&'7r^/'f (SMF) <Ditmmm^tLxmm-r^^ 

mi ISOOnm (1. 3 /u m) ^Btfzii 1550nm(l. 5 5 /u m) 
X$)^Zt ij^^\^^i3K '^m^MBrnm -7r4 ^^X\MTmm.%iiM^ ^ < >i> 1 5 5 
Onmd. 5 5 ;« m) (7)r^ft;6?'f$ffl$tL-CV>;2,o 

$IJ <7)S^t4 t o r V ^ ^ o 
[0 0 0 31 

■m^^^\z.mi)'=irmmm. (Aeff) ^i£:^L/::iE<7)?S:R^tS:;^<bm;iE<^?^ft^ 

[0 0 0 4] 
[0 0 0 5] 

ovDii. McvD^. ^^\^mznh^^^^i^^xm^-r^:fjm^j:t'\^^ 
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mm 2002-288914 ^-i^' : 6/ 

[0 0 0 61 
[0 0 0 7] 

(1) #m^7fe^?*l|^WJi-;5)fci6iC(i, m^)J =?Tif®^«Aeff ^ 

<1-^'£-S56^^^)^o L7)^L4^;6^^^. — ^^HAeff *:^^<-r^^. ffltfJI^ 

[0 0 0 8] 

C^xt-Ct;^ Aeff cott^^^aa^i: L7t:;SJJf^^*<7)ftiiift{itf>btL-r|;/c 
3Tt|555*'--<7);Stif^^l^«:)^ K-/^°> r^l^v^-^A (Ge) 

[0 0 0 9] 

(3) f5it]^^#r-<7)^i^fE3tti^{i. 7t:<!:x.{i\ lU UiElfi? L/iM^tciJV^ 

it'm^(D\T.'^n § D (;?&o -cmr^7 r ^ i 4- ^ zrizm^y r ^ 2 (T)^^^ 
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#M 2002-288914 ^- : 7/ 

[0 0 10] 

^mM<7)Emii. #^tfcr^«7&n 3 0 0 n m (1. 3;«m) iS^ftC^^fiti^ 
^j:yty r ^ /^iJ J: t/^O^it:^-^^*!^-^'!. C t K^^o 
m\Zif.mncommi. #^»«:6n 3 0 0 nm (1. 3 ;i m) ^^Kh^ . 

[0 0 1 1 1 

. 1. 3/.m(1300nm) t;^:»>tJ:^3f 
?S*1 5 5 0 nmtCiott^SfSillJi^^^^O. 18 5 d B/ k miy.T-e* . 
«1 5 5 0 nmtCi3lt^r^ft^t^:6M 9 ± 1 p s/nm • km-C^^). 
?SM1 5 5 0 nmU*5tt'&r^ft^ti:;^n-7°7{)5 0. 0 0 6 ps/nm2 -km 

H^rrrifMWT&n 0 5;t/m2 Jii.±T-ab »5 > 

^-y ;Wy(7 y h :t 7rSft A c 5 3 0 n mi^ATX$) ^ . 

iSfS]^- K:0-t^7&^^O. 1 p s/kml/2 l^j^rX^n. 

K^;l'^@2 OramT'ffltf/^i: #<7)ffllf*i^75n 0 dB/m\^Xrxhh 

[0 0 12] 

^Il^#^(/An2/ >/ Anl/, An2<0). ^J^mT^^'b T-^)-?)^ 2 ^Jt t . 
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#11 2002-288914 ^- v : 8/ 

An2/, /An3/ >/ Anl/, An3<0). n^^:^^^ c X- ^ ^ m 3 iMi^ t . 

n 2 <7)|fe*tflt J: ^9 ^/h^ 4>:P,<7)fit A n 4 "C^)^^ 4 Jt/Stif^l^M^^^ (/An4/ > 
/ AnS/. /An4/ </ An2/, An4<0). ^V^i)^ dXh^m '^Wt.t. 

[0 0 13] 

^ A n 1 -e* ^ ^ 1 i:tm^)fmm^wib. nm^ ax^^mi mmt. 

mfia^ 1 ikiSfif^MA n 1 (Dmmx <o i>±^^j:n<7)m/^n2x^hm2 itmm 

^M^#*>(/An2/ >/ AnlA An2<0). '^'fgT&^^b -e^^i) ^ 2 ^it ^ . 

mt^m 2 itmifxmmA n 2 o^^tig j; 0 ^/h^ < . /e»^OHugs^ 1 itrntfrm^A n 

1 «9 i>±^^J:n<Dm/i^ n 3X^hm3itf^ifxm^t:W-ibi/An3/ </ 

An2/. /AnS/ >/ Anl/, An3<0), ^^mT^^'c "e^^H 3 llit<!: > 

mmm3itmmmmAn3(Dmtmx^ i>±^ ^--o. mt^m2itmtnmmA 

n 2(7y^nmX 19 ^>/h^^:ft<7)1lA n 4-e^'5>^4JtiS*if^^=^^*>(/An4/ > 
/ An3/, /An4/ </ An2/. An4<0). ^V^-^^ dX^^hm 4 m^t . 

^sriEofiiA n 5x$)hm5itminm^^w-fb. m^^^ex^^msiMmt 

^mL. ISOOnmd. 3 // m) ia^tc:^^t!i:^#o, 7lc:'7 r ^ /^O^ii 
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^-v: 9/ 



flfrlESl -4fIJtt;i3tt'S>'7r-r/-^1^l^t:-0^";^-m^A?tJtCGe (niol%) ^ 
c^Z/^zy ym-M^CF (mol%) ^TlfiOlit; LTt: <!: 1"^ . yty r 4 

[0 0 14] 

^IflJt : -0. 1< 0.096 XCce-0. 398 XCf<0 
m2mit : -0.5^0.096XCGe-0.398XCF^-0.2 
SlS^it : -0.4^0.096XCGe-0.398XCF^-0.1 
^4 flit : -0.5^0.096XCGe-0.398XCF^-0.2 
[0 0 15] 

(^) fluBfi^iMit^^^-^§^ix- h^-^^L. mmi:^-h^mmLx 

(^^) H«fe^3flitt=i'2)'<§^3>^- h ^H(fiB^2XfI-eff^^$n7tmffB^ 

(-) Hufe^4fi^^^^^§^4>^- h^pffe^3igT'?fM^n/cflufe^ 
2it'a':^'9>^#:<7)^miC'g-^L. ^f^tifc^ 3 :^7'7 • 7.- y^^^^tm.x^x 
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^-v: 10/ 



6XfIo 

[0 0 16] 

^ 1 ^;ftfe<7)f^f g 

Aeff) ^i£:^L7tiE<7)?S«^tfc=&'bJ/tciE<7)?Sft^iJ:>;n--7°^*-r^?tft^fi 
[0 0 17] 

m2it:^mm<7)ity t^^^(d^\ mm<7)mmt Lx<Dmn=iTmmn (Aeff) 

1 3 0 0 nm) iS#ti^^t5:^^o. r^:R^Mf53llffl v > K^-7T-r/s- 
(SMF) 1 cO|#^^-J:a^^jSt;f^-7°n-7T ^;u*IIIft?L7t:|ll-r-^^o 
HI 2 Lfv:7fc-7 T ^ ^ig7fc-7 T /■^•<^^tt4''L^tcfitt1-^^ 1 mm. 

(A) (^7t{i^l 3TgRS/i(i^l7fem^f5»^^) 101^. ^l^it(A 
) 1 0 lco^^HfM^n7t^2^^ (B) (^7t.(i^2 nrlfB^ fj{i^2^« 
-i-fSJWt) 1 0 2 i:. S2lIJt (B) 10 2 O^i-iltlffM^ tt/c^ 3 flit (C 
) (tfc(±^3 3TfIit^/c{i^3 7fc^-^fEjtlSit) 1 0 3 m3fl^ (C) 
I 0 3(D^\-mimm^iXfzm4mm (D) (^fs:{i^4=rTfPt/s:{i^47fcM-^ 
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^-v: 11/ 



mmmm) i o 4 m4m^ (d) i o 4<DSfm^^'ffm^nfzm5mi^ (e) 

[0 0 18] 

^i^it (A) ioi(±. miffmmx'^^ho m2mm (b) lo 

2{i. ;^1.g^^^b. Imt/f^n 2-e^)^o ^ 3 flit (C) 1 0 3 (i. ^Ml:*^^c. m^ff 
^n3-e*^o ^4llit (D) 1 0 4(i. ^V&^d^ mtl^^n 4Xhho ^5li 
it (E) 10 5(i. ^J^mji^' e . /SJif^n 5T*<5>o 
M*Jf^^liM^-^'i> K-/^°> h75^'K-'^$^tLTV^;&V\ v'jJ^ (3^*) ^-X 

mmm^m n o tc^tf ^#/sj;f^ n i ~ n 5 (Ditminmrn (mi-msitm 
inm^) A 1 - A 5 {±Ti£^ 1 xM^^fi^o 

[0 0 19] 
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12/ 



mi] 



Ani = 



An2 = 



nr - nO^ _ n1 - nO 
2n1^ n1 



n2^ — nO^ n2 — nO 



An3 = 



2n2^ n2 



nS^ — hO^ nS — nO 



An4 = 



2n32 n3 



n4^ — nO^ n4 — nO 



An5 = 



2n4^ n4 



n5^ — nO^ n5 — nO 



2n5^ n5 



[0 0 2 0] 

A) (tfziimi=ir^tfziimi^m^ii:mmm) lou 
(2) m^it (A) 10 i<7)nmi<^mHi^n^ ^^(Dmnfrmnoizn-t^it 

^^m2]tmmmm^w-^. ^vm'hx^^m2im (b) (i;^c{iS2 ^tsij 

^ (i^ 2 ^m-^fsff ^it) 1 0 2 o 
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^-v: 13/ 



(3) m2mit (B) 1 0 2(Dnmi>^f^^^n^ ^^(^mimnoizn-r^it 
^Mi>6^^c-c-^)^^3fflJt (c) (tfzi±m3::iT^ufzum3ytmmmmim 

1 0 3o 

(4) ^3Mit (c) 1 0 3(D%mi'Zf^m.^ti. ^^(^mtfrmn oizn-t:hit 

m^jTm^<Dmtm:^^m 3 it/stff^^A n 3 (D^mx ^) < . 70^0. s 2 it 

/SJjf^^A n 2<7)^*t^itJ: i>yb^^J:n<7)mA n 4 -e^-S)^ 4 it®i/f^^^Jt^ 
. ;^i.»^MT'^^^4lMit (D) (tfj(i^4 nTf|5t/c{i^47fem^feM^it 
) 1 0 4o 

(5) ^4fM (D) 1 0 4(Dnm^zmm^it. ^^^znir;hitmf\mm:^'o 
<£ f);'=:§4'iEoiiiA n 5-v$)^m 5 itm^Hmm^wh. ^vm^eX'^^msm^ 

(E) (S/z(ift^i.«^Jt$/i{ii> ^ y ra) 10 5o 
[0 0 2 1] 

[0 0 2 2] 

n5>n0>nl>n3>n4>n2 

[0 0 2 3] 

AnKO 

/ An2/ >/ Anl/, An2<0 

/ An3/ </ An2/, / An3/ >/ Anl/, An3<0 
/ An4/ >/ An3/, / An4/ </ An2/. An4<0 
An5>0 

[0 0 2 4] 

^m§tm^(D^mizm^^ < . m i mm(Dfm<7) i. 3;i/m(i3oonm)i5 

[0 0 2 5] 
[^1] 
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( 1 ) i^mm^ : 1 5 5 0 n mtCiJV^-C 0 . 1 8 5 d k mJ':l.T 

(2) rSft^tS: : -mMl 5 5 0 nmtzioV^T 19±lps/nm-km 

(3) f«^tS:;^n-y : 1 5 5 0 nmtl^v^T 0. 0 6±0. Olps 
/'nm2 . kmOfgffl 

(4) ^^*=rTif®^Aeff I ^S: 1 5 5 0 nmtliSV^T 1 0 5 juin^l^J.± 

(5) ^-yjl^iJ y h^y^^Ac : 1 5 3 0 nmJ':JLT 

(6) -7> Klx;i.^M12 0mmili3tt'i)ffltftl^ : lOdB/mJ-J.T 
[0 0 2 61 

t . .m^Lfz^W:. *^»«7!>^^ 1 3 0 0 n m ( 1 . 3 m) ^ v > ^' 

1 5 3 0 n mJ':JLT. 7(>^o, v > K 2 0 mm (2 0mm^) T'<7)ffltftl^ 

^ 1 0 dB/mJiJ.Tt;PPx.oo. (^?*) =rT»f®«Aeff ^ 1 0 5 ;« m2 

1-:JI± 1 1- ^ ^ <!: -e#»^7fc#?*:f: ^?PtlJ L 7t:^W»feil/6Wt^ <h ^ ^ C 

(b) ^hiZ^ 5 5 0 nmlCi3lt'i):$5-tJ:^ IQ + lps/^nm-km. 

tS'-o, r^:R 1 5 5 0 nmH*5tt'2)fei*Ji^^ 0. 1 8 5 d b X kml^lT tir :h Z 

t -em 1 ti-^fl^ L/jfsigS&^^-eo^i^i^i^Jl^ ^ffei^-t^ t ;6^'-e ^ ^ <h 7&^~ 

[0 0 2 7] 

m2<Dm±^i^tLx. miT¥M (a) i o i(D^\-mai^zM'r^m2mm (b 
) 1 0 2(Dn'i^h<Ditmhx a^xifmmm (A) i o i(D^\-mai>zn-t:hm 

3 flit (C) 1 0 30^mc<7)Jt^c/a ^TfEt::-r^-.i:7&^'^t Lv^o 
[0 0 2 8] 
1^2] 

1. 20^b/a^2. 00. t&^O, 1. 44^c/a^4. 00 

• • • (1) 
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15/ 



[0 0 2 9] 

. 0 0mT> isXV\ 1. 4 4UX±tir^Zt{zXy) ^ ffltfJI^^iiJn^-ii:^ 

^hiz^ ^mitmhya^i. 2om±. ^^o, ^mitmcXa^A. oom 

Tt-f^ZtlzX^. ^-y)ViJy h^y^&^l 530nm (1. 53// m) 

z<Dx^i.z, ±%i<7)yfm^ (1) "tm^-r^x^ izmiwM (a) loio^t- 

Sa. ^2^Jt (B) 1 0 2<D\HmhisXVm3mm (C) 10 3<7)^mc^l^ 
[0 0 3 0] 

mS(Dm^^i^t LT. 1 ~^4flit 1 0 1-10 4 

<7)/S^ft^<7)^ 1 -114 JtSW^MA n 1 - A n 4 iZ-oy.^X^^^o 
[0 0 3 1 ] 

-0. l%<Anl<0% 
-0. 5%^An2^-0. 2% 
- 0. 4 %^ A n 3 ^-0. 1 % 
/A n 4/>/A n 3/, / A n 4 A n 2 An4<0 
[0 0 3 21 
J:b® Iff U o V ^ T ^ o 

^1 JtiSlff^MA n 1 ^- 0. 1 %J: O-e^Srv^Moflt. 0 2 ibiSJif 

l|5MAn2^-0. 5%JiJl±. ll3Jt®J/f^MA n 3 ^- 0. 4%J'J.±CL. ^ 
4JtTO^MA n 4(7)j^*t^^^3Ji:iS*;f^MA n 3<7)^*tffiJ: < . 7J>^ 

^2 Jrb/Stff^MA n 2 Olfe^t^ j; }9 t/h$^:ft<7)ftn-r^ t . 7lc-7T-f/s-C 
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^-v: 16/ 



0 2 itmmmmA n 2 ^ - O . 2 %mT> tJ^^o, m 3 i:k®WllA n 3 
=^-0. 1 %\^J.Ti^Lfz<Dit^ An 2^-0. 2 % X y) <ir ^ $>^\^Mt 

. An3*-0. <-r^ti3 y h :f7v^g/{>? 1 5 5 0 n m ( 1 . 

5 5;«m) i>m<^j:^-^-ht:^^^o 
[0 0 3 3] 

^■7T^/-«c7)ftj4^t LT^9 y ™ (t/::{i^5^:^ (E) ) 1 0 5 ^f^tt 

-> > i^;!/^- Vityr^ /^<D ^yyVUl0 5 (O^Vn. e {iii#"> 12 5/^ mtr 
^)^o HSdco04^Jt (D) 1 0 4<7)^J.^t;f^fig;^tL^, ^ ^ W 1 0 5 <7) 

[lI2tc[g^!i?L7t:^-7T^/stc^tt^^^ y Kg|51 0 50ff$(il¥<, (114 
:fcct(y^'|115 tC|ijj¥F1-'5>^9 -y Kg|5 1 0 b(DW-^itn<^J:ho 
[0 0 3 4] 

ll^iJi; LT. ^ 1 4 flit (3Tg|5) 1 0 1 - 1 0 4 io J; ^/^ ^ y Kgp 
5 flM) 10 5 O^i-S a ~ e , ioXXf. ^1-^5 JtiSff^M A 1 - A 5 (TJi^iJ^ 

[0 0 3 5] 
[^4] 

in^^ ^ jrKimtff^^ 

(1) m^:^ (A) 101 a = 8;«m Al=-0. 02 

(2) ^2M^ (B) 102 b=10. A fxm A2=-0. 41 

(3) ^3fIJt (C) 103 c = 18. 7//m A3=-0. 25 

(4) ^4 flit (D)104 d=lll//m A4=-0. 30 

(5) 115^^ (E) 105 e = 125;«m A5=+0. 03 
[0 0 3 6] 

mA\z^\]7r^\^fzWl^)tmh/ diiiXXfc/ 2i{t. b/a=l. 3. c/a-2 
.3 3 7 5-eib'6o 
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